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When an operation mode is a foot air outlet mode, outside 
air is blown out from a defroster air outlet ( 7 ) through an upper 
side duct (A), and inside air is blown out from a foot air outlet 
(9) through a lower side duct (B). Further, air mixing dampers 
(4) and (5) are operatively linked with each other by a 
temperature adjustment lever (41) in the foot air outlet mode. 
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Laid-open Numbe^t^P^^^^ 62-2 9411 
Laid-open Date: February 1, 1987 

Application Number : 60-1 69358 
Application Date: July 31, 1985 

Applicant: Nippon Denso Co., Ltd 

1. Title of the Invention 

Air conditioning apparatus for vehicle 

2. Claim 

Claim 1. An air-conditioning apparatus for vehicle, 
comprising : 

a casing having an air-suction port and an air-blow port, 

a partition wall for partitioning an inside of the casing 
into two portions in an airflow direction, 

an upper-side duct for air-conditioning an upper-side space 
of a passenger compartment, the upper-side duct being provided by 
the partition wall, 

a lower-side duct for air-conditioning a lower-side space 
thereof, the lower-side duct being provided by the partition wall, 

a blower having an inside/outside air switching box 
connected to said air-suction port, the air-conditioning apparatus 
is characterized in that: 

said blower has inside/outside air partition means for 
defining an outside-air-flowing area and an inside-air-flowing area 
between an air-suction port and an air-blow ports thereof, 

an outside-air-blowing area communicates with said upper- 
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side air-conditioning duct, 

an inside-air-blowing area communicates with said lower- 
side air-conditioning duct, and 

a duct-inlet dumper, for selectively opening and closing 
each of air-suction ports of both the upper-side/lower-side air- 
conditioning ducts, is provided at an upstream end of said 
partition wall of the casing. 

Claim 2- The air-conditioning apparatus for vehicle 
according to claim 1 being characterized in that: 

said inside/outside air partition means of the blower is a 
division plate for dividing an air-suction area provided in the 
air-suction port of the blower into two portions. 

Claim 3. The air-conditioning apparatus for vehicle 
according to claim 1 is characterized in that: 

said inside/outside air partition means of the blower is an 
airflow-passage-partition plate mounted in a scroll portion- of the 
blower . 

Claim 4. The air-conditioning apparatus for vehicle 
according to any one of claims 1 and 2 is characterized in that: 

said duct-inlet dumper has an effective area which can 
entirely close an air-suction port of said lower-side air- 
conditioning duct, but which is shortage for entirely closing an 
air-suction port of said upper-side air-conditioning duct. 

Claim 5. The air-conditioning apparatus for a vehicle 
according to any one of claims 1 and 3 is characterized in that: 

said blower comprises a double-stage multiblade impeller 
whose suction area is partitioned into two portions in a direction 
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of a rotation axis of the impeller by a boss portion including a 
function of a blade-reinforcing intermediate ring, a blower casing 
where there is provided a partition plate which partitions an 
inside of the scroll-portion into two portions in the direction of 
the rotation axis and has a center hole into which said boss 
portion is loosely inserted, and a suction port and a blow port 
respectively provided in each of two portions into which the blower 
casing is partitioned, and 

an outside diameter of said boss portion is approximately 
equal to maximum-outs ide diameter of said multiblade fan. 
3. Detailed Description of the Invention 

[Industrial Field of Application] 

The present invention relates to an air conditioning 
apparatus for a vehicle, which combines two air-conditioning ducts 
in order to independently respectively air-condition both of an 
upper-side space and a lower-side space of a passenger compartment. 

[Prior Art] 

As a preferred way of heating an occupied space, a so- 
called head-cooling/foot-heating way is proposed. That is, as a 
way which provides a comfortable warm sense and improves saving- 
energy for heating, a lower-side portion of an occupied compartment 
is sufficiently heated, while an upper-side portion thereof is 
maintained at as low a temperature as possible. Recently, such 
proposition as this has been applied to an air conditioning 
apparatus for a vehicle, so that such as an apparatus, which 
combines an air-conditioning duct specialized for an upper-side 
space of a passenger compartment and that specialized for a lower- 
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side space thereof, has been developed. 

At a development beginning, in this kind of the so-called 
twin-duct- type air-conditioning-apparatus, both ducts had shared 
one blower for introducing outside air and inside air to be air- 
conditioned. Therefore, if lower-temperature-outside air is 
introduced for defrosting a windshield during heating, outside air 
which is not sufficiently heated is also blown into a lower-side 
space of a passenger compartment, so that heated warm air is 
discharged outside a passenger compartment from a discharge port. 
Therefore, in such a vehicle where a diesel engine or a high- 
efficient gasoline engine is mounted and a temperature of engine- 
cooling water is not highly raised, a warm sense tends to become 
insufficient in a very cold season, and it is also disadvantageous 
from the viewpoint of energy efficiency. For example, in "JP-A-60- 
8105", a corresponding way is proposed. The way is that blowers, 
which have respectively inside/outside air-selecting suction-means, 
specialized for each of twin-type-air-conditioning ducts are 
mounted. 

[Problems that the Invention is to Solve] 

As described above, the way where blowers, specialized 
respectively for each of twin-type-air-conditioning ducts, are 
mounted is useful in the viewpoint of preventing warm-sense 
reduction and energy waste at an operation time of ventilation or 
defrosting when outside air is introduced. However, on the 
contrary, an apparatus becomes larger and its cost is increased. 
Further, since the air-conditioning ducts are mounted below an 
instrument panel of a driver's seat side, an useful space of a 
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passenger compartment, which is originally smaller, becomes much 
smaller. Windshield fogging is naturally prevented by a 
dehumidif ying function of a cooler under an operation mode of an 
inside air circulation without ventilation. However, when an 
outside temperature becomes lower than O^'C, a lower-pressure-cut 
switch of a refrigeration cycle is operated, so that this function 
is not useful and the way is also unadvantageous in the viewpoint 
of saving-energy. 

The object of the present invention is to provide an air- 
conditioning apparatus, which can heat a passenger compartment 
rapidly without windshield fogging, and where a warm sense does not 
become insufficient and heat energy is not lost uselessly even 
under an outside-air-suction state, while a design is not 
considerably changed for a conventional twin-type-air-conditioning 
apparatus where both ducts share only one blower. 

[Means for Solving the Problems] 

To achieve the above-mentioned object, an air-conditioning 
apparatus for a vehicle according to the present invention is 
constituted as follows. That is, the air-conditioning apparatus 
is constituted of a casing having air-suction ports and air-blow 
ports, a partition wall partitioning an inside of a casing into two 
portions in an airflow direction, an upper-side duct for air- 
conditioning an upper-side space of a passenger compartment 
provided by the partition wall, a lower-side duct for air- 
conditioning a lower-side space thereof provided by the partition 
wall and a blower having an inside/outside air switching box 
connected to said air-suction ports. Further, in the air- 
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conditioning apparatus, said blower has an inside/outside air 
partition means for defining an outside-air-flowing area and an 
inside-air-flowing area between an air-suction port and an air-blow 
port thereof, the outside-air-blowing area communicates with said 
upper-side air-conditioning duct, the inside-air-blowing area 
communicates with said lower-side air-conditioning duct. Further, 
and a duct-inlet dumper, for selectively opening and closing each 
air-suction port of both said upper/lower air-conditioning ducts, 
is provided at an upstream end of said partition wall of the 
casing . 

[ Function] 

In the apparatus according to the present invention 
constituted as described above, if a dumper of the inside/outside 
air switching box is operated so as to be set to an outside-air 
introducing mode for preventing windshield fogging or ventilation, 
a duct-inlet dumper is brought to a position where a communication 
state is broken between the outside-air-blow area of the blower and 
the air-suction port of the lower-side air-conditioning duct, with 
being coupled to a movement of this dumper. Therefore, outside air 
sucked by the blower is supplied only into the upper-side air- 
conditioning duct where the supply is required, but is not supplied 
into the lower-side air-conditioning duct where the supply is not 
required. 

[Embodiment] 

Hereafter, detailed constitution according to the present 
invention will be described based on embodiments shown in appended 
drawings . 
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A reference numeral 1 shows a duct body as a casing, the 
duct body is made of a hard synthetic resin or the like and is 
short-tube shaped, and a reference numeral la shows an air-suction 
port of the duct body 1. A reference numeral 2 shows an evaporator 
as a cooling heat-exchanger, and the evaporator receives 
refrigerant circulated from a refrigerator. A reference numeral 
3 shows a heater core as a heating heat-exchanger, and the heater 
core receives cooling hot-water circulated from a vehicle engine 
via piping 17, 18. A reference numeral 16 shows an electromagnetic 
valve for controlling a feed quantity of hot water. 

Reference numerals 6a, 6b respectively show each of 
partition walls which partition an inside of the duct-body into an 
upper-side air-conditioning duct A and a lower-side air- 
conditioning duct B. The ducts A, B are respectively provided in 
parallel, and are respectively divided to two portions in a back- 
and-forth direction by intervention of the heater core 3. As 
easily seen with reference to a side-sectional-partial view of two 
ducts A, B in FIG. 2, air-mixing dumpers 4, 5 are respectively 
provided upstream of the heater core 3 in each of the ducts A, B. 
The air-mixing dumpers 4, 5 respectively adjust an open degree of 
each cold-air-bypass passage "d" of both the ducts and respectively 
adjust each blowing-air temperature thereof by stopping airflow 
into the heater core 3 to make its function lost as needed. The 
cold-air-bypass passage "d" sends the air-conditioned air sucked 
from the air-suction port la directly into the air-blow port 
without making the air flow through the heater core 3. A reference 
numeral lb shows an air-suction port of the upper-side air- 
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conditioning duct A, and a reference numeral Ic shows an air- 
suction port of the lower-side air-conditioning duct B. 

A defrost-blow port 7, a face-blow port 8 and a foot-blow 
port 9 are opened in a blowing port of the duct body 1. A 
reference numeral 11 shows a defroster dumper for opening/closing 
the defrost-flow port 7. Since the defroster dumper 11 is made so 
as to be somewhat smaller than an opening area of the blow port 1 , 
it allows some amount of air to be blown even at a complete-close 
time, A reference numeral 12 shows a vent dumper for selectively 
opening/closing the face-blow port 8 and the defrost-blow port. 
A reference numeral 10 shows a communication port for mutual 
communication between respective portions of the air-conditioned 
air in the upper-side/lower-side air-conditioning ducts A, B. A 
reference numeral 13 shows a heat dumper which can selectively 
open/close this communication port 10 and the foot-blow port 9, and 
reference numerals 8a, 9a respectively show each of a face-blow 
grill and a foot-blow grill which are respectively provided at a 
leading edge of a blow-port-extension duct. 

On the other hand, a duct-inlet dumper 25, for selectively 
opening/closing respective air-inlets of the upper-side/lower-side 
air-conditioning ducts A, B, is provided upstream of the partition 
wall 6a inside the duct casing, in a side of the air-suction port 
of the duct body 1. Further, though the dumper 25 is shown to move 
circularly up and down toward an air flow-upstream side in FIG. 1, 
it can be mounted so as to move circularly toward a downstream 
side . 

A reference numeral 20 shows a blower housing for 
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introducing air to be air-conditioned into the duct body 1, and its 
blow port 24 is connected to the air-suction port la of the duct 
body 1 . 

A reference numeral 30 shows an inside/outside air 
switching box connected to an air-suction port 21 of the blower 
housing 20, and the inside/outside air switching box includes an 
outside-air-introducing port 31 and an inside-air-introducing port 
32, A valve element 33, for selectively opening/closing the 
outside-air-introducing port 31 and the inside-air-introducing port 
32, is inserted into this short-tube-shaped switching-box so as 
to move circularly. A reference numeral 34 shows a valve opening 
for the valve element 33, a reference numeral 35 shows a division 
plate as an inside/outside air switching means which are mounted 
in the valve body 33 so as to divide the valve opening 34 into an 
outside-air-inflow area 34a and an inside-air-inflow area 34b. 

FIG. 3 is a front view of a control panel of an air- 
conditioning apparatus according to the present invention, and this 
panel is generally mounted on an instrument panel of a driver's 
seat side. A reference numeral 4 0 shows a panel body. A reference 
numeral 41 shows an upper/lower interlocking temperature-adjusting 
lever. The lever 41 moves circularly each of the air-mix dumpers 
4, 5 of the upper-side air-conditioning duct A and the lower-side 
air-conditioning duct B, while it maintains a predetermined- 
interlocking relationship via a linkage. A reference numeral 42 
shows an upper-side-temperature-adjusting lever for moving 
circularly each of the air-mix dumpers 4, 5 individually. When it 
is set to a bi-level air-conditioning mode as described later, the 
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lever 42 operates. At this time, the lever 41 operates as a lower- 
side-temperature-adjusting lever. A reference numeral 43 shows a 
air-conditioning-mode switching lever, and the lever 43 is moved 
along a moving-guide slot from the left side to the right side in 
the drawing, thereby realizing each of four air-conditioning modes 
DEFROST (DEF) , FACE (VENT), BI-LEVEL (UPPER/LOWER), FOOT (HEAT) in 
this order. For moving the switching lever 43 to each position of 
air-conditioning modes, the opening/closing states of the blow- 
port dumpers 11, 12, 13 provided at the blow ports 7, 8, 9 of the 
duct body 1 and the inlet dumper 25 are respectively switched to 
each of specified combinations (refer to TABLE 1 described later) 
by an operation of a linkage linking this dumper group. Two air- 
mix dumpers 4, 5 can be made to individually move circularly only 
at the time of the bi-level air-conditioning mode via the link 
operation as this, and are put under the interlocking relationship 
at the time of other air-conditioning modes. 

A reference numeral 44 shows a revolution-speed-switching 
lever, and the lever 44 is switched to three steps a low-level step 
(Lo) , a middle-level step (Mi), a high-level step (Hi) in this 
embodiment. A reference numeral 45 shows an inside/outside air- 
switching lever for moving circularly the valve body 33 of the 
inside/outside air switching box 30, and the lever 45 can be 
switched to a position for introducing an inside air (REC) , a 
position for introducing an outside air (FRE) and a middle position 
between them. 

When the valve body 33 is moved circularly to this middle 
position at the time of the bi-level air-conditioning mode, only 
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an outside air is required to be sent into the upper-side air- 
conditioning duct A, and only inside air is required to be sent 
into the lower-side air-conditioning duct B, with avoiding mixing 
of inside air and outside air as little as possible. Therefore, 
the moving-circularly position of the division plate 35, mounted 
in the valve body 33, is considered to be a problem. However, 
according to experimental verification, in FIG. 1, when the 
division plate 35 is located on a line extending between a nose 
portion 28 of the blower casing and a center of rotation of the 
valve body 33, that is, at a position shown by "c" in the drawing, 
inside air and outside air are respectively distributed separately 
into each of both the upper/lower air-conditioning ducts A, B, 
surely. 

A reference numeral 4 6 shows an air-conditioning switch for 
turning on/off a refrigerant-compressor operation of a cooling 
refrigerator. In the drawing, reference numerals respectively 
added by a small letter "a" show respectively each guide-slot for 
levers respectively labeled by each reference numeral corresponding 
to respective reference numerals respectively added by a small 
letter "a". 

FIG. 4 is a side-sectional view of the blower shown in FIG. 
1, FIG. 5 is a cross-sectional view taken along line (P)-(P) in 
FIG. 4, and FIG. 6 is a perspective view of the blower shown in 
FIG. 1 and a exploded view of the inside/outside air switching box 
mounted in the blower. In the drawings, a reference numeral 23 
shows a blower fan, and a reference numeral 25 shows a duct-inlet 
dumper mounted at the air-suction-side end of the partition wall 



6a inside the duct body 1. The duct-inlet dumper 25 selectively 
opens/closes both the upper-side air-conditioning duct A and the 
lower-side air-conditioning duct B, in order that two portions of 
air to be air-conditioned, blown separately into the upper-side 
outside-air blowing area 24a and the lower-side inside-air blowing 
area 24b from the blower blow-port 24, are respectively interrupted 
or introduced to flow into each of both the ducts by the duct-inlet 
dumper 25. A reference numeral 26 shows an airflow-passage 
partition plate mounted in the scroll portion of the blower hosing 
20. The airflow-passage-partition plate 26 assists the function 
of the division plate 35 mounted in the air-suction port of the 
blower for division into the outside-air-inflow area and the 
inside-air-inflow area, and further distinctly divides the inside- 
air/outside-air inflow-areas inside the blower housing 20. A 
reference numeral 27 shows a blower motor, a reference numeral 36 
shows a rotation shaft of the valve body 33, a reference numeral 

37 shows a nut for mounting the valve body 33, a reference numeral 

38 shows a bar for moving the valve body 33 circularly, and a 
reference numeral 39 shows a bolt for mounting the inside/outside 
air switching box 30 in the blower housing 20. Other reference 
numerals in the drawing are respectively common to each of those 
described above. 

Next, the operation of the apparatus pictured in the above- 
described drawings will be explained with reference to TABLE 1, 
with being divided into four air-conditioning-operation modes, that 
is, the blowing modes DEFROST, FACE, BI-LEVEL, FOOT. TABLE 1 shows 
a list where a relationship of moving-circularly-positions of 
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dumpers at blow ports or other ports is summarized. Small-letter 
alphabets in the table respectively correspond to each mark of 
moving-circularly positions of dumpers filled up in FIG. 1, 
[A DEFROST-blowing Mode] 

This mode is as follows. Outside air, which is drier than 
air inside a passenger compartment, is introduced at first. Then, 
after the introduced outside-air is dehumidified by the evaporator 
2 in case of need, it is adjusted at a suitable temperature by the 
heater core 3, and it is blown from the defrost-blow port 7 to a 
windshield, thereby preventing a windshield fogging. This mode is 
operated by setting the air-conditioning-mode switching lever 43 
to a DEF position, and a temperature is adjusted by the upper/lower 
interlocking temperature-adjusting lever 41. The inside/outside 
air-switching lever 45 is set to a FRE position, and the valve body 
33 of the inside/outside air switching box 30 is located at a "b" 
position shown in FIG. 1. However, when a vehicle runs on a place 
where outside air is polluted, the inside/outside air-switching 
lever 45 is set to an inside-air introducing position and the air- 
conditioning switch 46 is turned on, so that prevention of a 
windshield fogging can depend on the dehumidif ying function of the 
evaporator . 

[A FACE Blowing Mode] 

This mode is an operational mode suitable for mainly 
blowing a cooling air, and is as follows. That is, blow-port 
dumpers and duct-inlet dumpers are respectively located at each 
moving-circularly position shown in TABLE 1, and both the air-mix 
dumpers are put under the interlocking relationship. Indeed, the 
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air-suction port, for the lower-side air-conditioning duct is 
closed by locating the duct-inlet dumper 25 at a "b" position, and 
only the upper-side air-conditioning duct A substantially 
functions. However, originally, since a time when it is set to 
this mode is a time when forced heating is not required, it is not 
inconvenient for obtaining a required-blowing-air temperature. 
Further, at this mode time, either of inside air and outside air 
is selectively introduced by operating the inside/outside air 
switching lever 45. 

[A BI-LEVEL Mode] 

The air-conditioning-mode switching lever 43 is set to a 
position labeled by a "upper/lower" mark. Then, by an operation 
of the interlocking linkage between dumpers, an interlocking 
relationship is canceled between both the air-mix dumpers 4, 5, 
while each dumper is located at each moving-circularly position 
shown in TABLE 1. Then, the blowing-air temperature of the upper- 
side air-conditioning duct A can, be freely adjusted by the upper- 
side-air-mix dumper 4 via the operation of the upper-side- 
temperature-adjusting lever 42. The blowing-air temperature of the 
lower-side air-conditioning duct B can be also freely adjusted by 
the lower-side-air-mix dumper 5 via the operation of the 
upper/lower interlocking temperature-adjusting lever 41. 
Therefore, a temperature distribution of a passenger compartment 
can be controlled manually, minutely and freely. As a result, a 
so-called head-cooling/ foot-heating environment, which is called 
as an ideal air-conditioning state, can be also easily generated 
emphasizingly or gently according to each of individual tastes 
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different from each other. In this operational mode, the duct- 
inlet dumper 25 is fixed to a middle-moving-circularly position "c" 
so that both air-conditioning ducts A, B can equally perform their 
functions . 

[A FOOT Blowing Mode] 

This is an operational mode for heating where heated air is 
blown into a lower side of a passenger compartment, each moving- 
circularly position of dumpers is as shown in TABLE 1, and both the 
air-mix dumpers 4, 5 are put under the interlocking relationship. 
In this mode, though the duct-inlet dumper is located at a position 
where the upper-side air-conditioning duct A is closed, the dumper 
25 is made so as to be somewhat smaller than a sectional area of 
the duct A, thereby preventing a complete close of the air-suction 
port of the duct A. Therefore, in this air-conditioning mode, if 
the inside/outside air switching lever 45 is set to a FREE 
position, somewhat-dried-outside air is introduced into the upper- 
side air-conditioning duct A, so that a windshield fogging is 
effectively prevented by air blown from an above-mentioned opening 
remained to be open such as the defrost-blow port 7, while an 
upper-side space inside an passenger compartment is heated under 
a state where heating-energy outflow is suppressed as little as 
possible. On the other hand, since air-conditioned air, blown from 
the lower-side air-conditioning duct B, is circulated exclusively 
in a lower- side space inside a passenger compartment where a 
windshield does not exist, a function of preventing a windshield 
fogging is not required. Conversely, if humidity is somewhat 
higher, a warm sense is improved higher. Therefore, the inlet of 
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the lower-side air-conditioning duct B is prevented from 
introducing outside air by the dumper 25, so that limited-heating- 
thermal energy does not flow outside a vehicle by a ventilation 
operation, and heating is much effectively performed. 

Since various constructions are possible besides the above- 
described embodiment as the inside/outside air switching means 
placed in the blower used for the object of the present invention, 
this viewpoint will be next explained. 

FIG. 7 is a perspective view of a blower as a second 
embodiment different from one shown in FIG. 1, FIG. 8 is a side- 
sectional view of this blower, and FIG. 9 is a perspective view of 
a multiblade impeller placed in this blower. A reference numeral 
50 shows a scroll-type blower housing, a reference numeral 60 shows 
a double-stage-type multiblade impeller placed in the housing 50, 
a reference numeral 55 shows a partition plate for partitioning the 
scroll-inside portion into two portions in a direction of a 
rotation-axis of the multiblade impeller 60, a reference letter "C" 
shows an outside-air-flowing area provided inside the blower 
housing, a reference letter "D" shows an inside-air-flowing area 
like "C", reference numerals 51, 52 respectively show each of a 
suction port for the outside-air-flowing area "C" and a blow port 
therefrom, reference numerals 53, 54 respectively show each of a 
suction port for the inside-air-flowing area "D" and a blow port 
therefrom, a reference numeral 56 shows a bottom plate constituting 
a bottom wall of the inside-air-flowing area "D" having a scroll 
shape, and a reference letter "E" shows an inside-air-introducing 
portion which is a portion of the housing 50. Further, dumpers, 
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for respectively opening/closing each of the outside-air-suction 
port 51 and the inside-air-suction port 53, are abbreviated in the 
drawing . 

As seen from FIG. 9, the multiblade impeller 60 has a 
double-stage multiblade type where blades a group 51, a group 62 
are respectively implanted between a conical-type boss 65 and each 
of a pair of above/below implanting-rings 63, 64. The boss 65 also 
partitions the suction area of the blower housing 50 into two 
portions in a direction of a rotation axis of the multiblade 
impeller 60, and constitutes a component for partitioning the 
outside-air-flowing area and the inside-air-flowing area in an 
inside of the blower. A reference numeral 66 shows a driving- 
blower motor of the multiblade impeller 60, a reference numeral 67 
shows its output axis, and a reference numeral 68 shows a nut for 
mounting the multiblade impeller 60. 

Next, functional characteristics of the second embodiment 
described above will be explained. This blower is used so that the 
outside-air-blow port 52 of the blower housing 50 is connected to 
the upper-side air-conditioning duct A of the air-suction port la 
of the duct body, and the inside-air-blow port 54 is connected to 
the lower-side air-conditioning duct B, For the object of the 
present invention, two portions of air to be air-conditioned, 
sucked respectively from the outside-air-suction port 51 and the 
inside-air-suction port 53 of the blower housing 50, are 
respectively compressed by a double-stage-blade-type impeller 60. 
Thereafter, they are required to be prevented from being mutually 
mixed till they respectively reach each of the blow ports 52, 54 



through each of the outside-air-flowing area "C" and the inside- 
air-flowing area "D". Therefore, an annular gap "e", generated 
between an inner-peripheral end of a mortising hole provided at the 
center portion of the partition plate 55 of the blower housing and 
a peripheral-side end of the boss 65 of the multiblade impeller 60, 
has to be made narrower to a minimum limit so that the boss 65 can 
be loosely inserted into the mortising hole. Here, the partition 
plate 55 and the boss 65 respectively constitute a portion of the 
inside/outside air switching means. However, the minimum limit has 
to be a level where there is no possibility of that both these 
opposite ends contact each other by an eccentric rotation of the 
impeller 60 or the like. 

By the way, the double-stage-blade-type impeller, which has 
been recently made for a blower, is formed to integrate the boss 
65 and the implanting ring 63 or 64 as different from the double- 
stage-blade-type impeller according to the present invention . 
Further construction, where an intermediate ring is provided 
between both the rings 63, 64 in place of the boss as a blade- 
mounting substrate or a blade-reinforcing body, has been adapted. 
An outside diameter of both the rings 63, 64 has been set to be 
larger than that of the intermediate ring for improving , strength 
of an impeller, while an outside diameter of this intermediate ring 
has been made equal to an that of the impeller formed by blades a 
group 61, a group 62 for making it convenient to shape the 
multiblade impeller in integral construction by a casting-shaping 
method of a synthetic resin. Therefore, if the conventional 
multiblade-impeller, having such shape as this, is mounted into the 
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blower housing shown in the second embodiment according to the 
present invention, an inside diameter of a hole, to be loosely 
inserted into by an impeller provided in the partitioning plate 55 
inside the blower housing, has to be at least larger than the 
outside diameter of both the rings 63, 64. As a result, it must 
be necessarily said that a rather-wider annular gap, at least 
corresponding to an radial difference between the bigger-diameter 
ring 63 (or 64) -and that of the smaller-diameter intermediate ring, 
has been generated between an outside-peripheral end of the 
intermediate ring and an inside-peripheral end of the hole to be 
loosely inserted into by an impeller. 

Therefore, an outside diameter of the boss 65, functioning 
in place of the intermediate ring of the multiblade impeller having 
the conventional construction described above, is enlarged in a 
manner as shown at a portion labeled by a reference code 65a shown 
in FIGS. 8, 9 in the multiblade impeller 60 of the blower of the 
second embodiment according to the present invention. Further, the 
outside diameter of the boss is considered to be made equal to that 
of the blade-implanting rings 63,64. Then, a gap "a" can be made 
smaller between the outside-peripheral end of the boss 65 and the 
inside-peripheral end of the partition plate 55 to a tolerance 
limit for mounting the blower by this disposal, thereby achieving 
the expected object that outside air and inside air can be surely 
prevented from being mixed with each other inside the blower 
housing 50, 

Further, if the double-stage-blade-type impeller is 
adapted, blades 61, 62 of respective stages are shifted in a 
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relative-implanting location from each other, thereby shifting 
generating cycles of noise-sound waves generated based on the 
rotations of blade groups of respective stages from each other. 
As a result, sound-pressure level of noise can be remarkably 
reduced by an interference phenomenon between both the sound waves. 
Further, even if mounting structure of each suction port and each 
blow port of the blower housing 50 are designed to be changed 
suitably as occasion demands without being limited to the shape 
shown in the drawings, there can be no harm at all. 
[Effect of the Invention] 

In the apparatus having the above-described construction 
accorc;iing to the present invention, when the duct-inlet dumper, for 
selectively opening/closing the upper-side/lower-side air- 
conditioning ducts, is moved circularly to the position to close 
the lower-side air-conditioning duct and the inside/outside air 
switching box is set to the outside-introducing state, air 
conditioned in the upper-side air-conditioning duct is blown to an 
upper-side space of a passenger compartment where there is' a 
windshield dried-outside, thereby preventing windshield fogging. 

On the other hand, inside air, air-conditioned in the 
lower-side air-conditioning duct, is circulated into an lower-side 
space of a passenger compartment where there is not a windshield 
and it can be sensed warmer under somewhat higher humidity, thereby 
preventing flowing out of warmed air from a ventilation port inside 
a passenger compartment, which is generated with accompanying 
outside-air introduction. Therefore, an inside of a passenger- 
compartment can be rapidly heated without fear of windshield- 
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fogging generating. Further, inconvenience, that an apparatus 
falls into a heating-deficiency state under outside-air introducing 
for the apparatus for defrosting or ventilation, can be resolved 
or considerably reduced in a garage which lacks supplying ability 
of heating thermal-energy. 

Furthermore, the shape of the apparatus can be more 
compacted as compared with the conventional way where blowers, 
specialized respectively for each of both the upper-side/lower-side 
air-conditioning ducts, are mounted. 
4. Brief Description of the drawings 

FIG, 1 is a schematic-side-sectional view of a . first 
embodiment according to the present invention. Fig, 2 is a cross- 
sectional view taken along line «) - in FIGo 1, FIG. 3 is 
a front view of a controlling panel inside the apparatus shown in 
FIG. 1, FIG. 4 is a side-sectional view of a blower mounted into 
the apparatus shown in FIG. 1, FIG. 5 is a cross-sectional view 
taken along line (O) - CO) in FIG. 4, FIG. 6 is an exploded- 
perspective view of the blower and an inside/outside air switching 
box respectively shown in FIGS. 4, 5, FIG. 7 is a perspective view 
of the blower of a second embodiment, FIG. 8 is a side-sectional 
view of the blower shown in FIG. 7, and FIG. 9 is a perspective 
view of a multiblade impeller of the blower of the second 
embodiment . 

In the drawings 

1 apparatus casing (duct body) 

6a, 6b partition wall 

7, 8, 9 blow port 



20 blower housing 

25 duct-inlet dumper 

30 inside/outside air switching box 

35 inside/outside air switching means 

A upper-side air-conditioning duct 

B lower-side air-conditioning duct 



FIG. 3 



43a upper/lower 
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TABLE 1 
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conditioni 
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operation of each dumper (circularly moving position) 


defrostor 
dumper 11 


vent 

1 1 o 

dumper Iz 


heat 

dumper 13 


duct-inlet 
dumper 25 


air-mix 
dumpers 4, 
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DEFROST 
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b 
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c 


interlock 


FACE 
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b 
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interlock 


BI-LEVEL 
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c 


independent 


FOOT 
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